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Modeling and Analysis of Dynamic Characteristic for Bundle Fluid System

J. S. Kim(Textile Eng., Dept., Graduate School, KHU), Y. Huh(Mechanical and Industrial Systems
Eng., College, KHU), Y. H. Kim(Mechanical and Industrial Systems Eng., College, KHU)

ABSTRACT

Drawing is a mechanical operation that attenuates thick material to an appropriate thickness for the next processing or

end usage. When the input material has the form of a bundle or bundles made of very thin and long shaped wire or fibers, this

attenuation operation is called “bundle drawing™ or “drafting”. Drafting is being used widely in manufacturing staple yarns,

which is indispensable for the textile industry. However, the bundle processed by this operation undertake more or less

defects in the evenness of linear density. Such irregularities cause many problems not only for the product quality but also for

the efficiency of the next successive processes. Since long there have been many researches tying to find out factors affecting
the irregularity of linear desity, to obtain optimal drafting conditions, to develop efficient measuring and analysis methods of
linear density of bundle, etc., but there exists yet no fundamental equation describing the dynamic behavior of the flowing

bundle during processing . In this research a mathematical model for the dynamic behavior of the bundle fluid is to be set up

on the basis of general physical lows representing physical variables, i.e. linear density and velocity as the dynamic state of

bundle. The conservation of mass and momentum balance was applied to the fluid field of bundle, while the movement of

individual material was taken into account. The constitutive model relating the surface force and the deformation of bundle

was introduced by considering a representative prodedure that stands for the bundle movement. Then a fundamental

equations system could be simplified considering a steady state of the process. On the basis of the simplified model, the

simulation was performed and the results could be confirmed by the experiments under various conditions.

Key Words : bundle drawing (3 4:¢1d), drafting (=2 2 &), bundle fluid (¥ & 7), linear density (112 %), velocity
(%4 %), constitutive equation (743 BF A A1), irregularity (& v 411, simulation (A] & 2] 0] A1)
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2. Modeling

2.1 Assumption
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Fig. 1 Schematic drawing of the drafting zone.

2.2 Fundamental Equations System
2.2.1 Mass Balance
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2.2.2 Momentum Balance
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2.2.3 Constitutive model
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2.3 Model Simplification
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Fig. 2 The profiles of the mean velocity(a) and the linear
density(b) in the draft zone with the change of
parameters. (L: gauge length, x: distance from back

roll, /6(0)=24g/m, DR=6.0 v(7)=100m/min)

4. Experiments
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Fig. 3 The cut interval of the bundle in the draft zone
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4 The linear density profiles for various length of
specimen. (L=40mm, v(0)=12.2m/min, DR=5.7)

Fig.

5. Results and Discussions
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Fig. 5 Adjusted profiles of the linear density of the fiber
bundle to the experiments for various draft ratios.
(L=40mm, p=3700m*/min, v(0)=14.0m/min, a,=112.3
for DR=4.67, v(0)=12.2m/min, a,~126.0 for DR=5.70,

vi=11.0mdmin, ¢,=137.5 for DR=6.20)
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Fig. 6 Theoretical profiles of the mean velocity of the fiber
bundle with various draft ratios.
(L=40mm, p=3700m*min, v(0)=14.0m/min, a,=112.3
for DR=4.67, w(0)=12.2m/min, a,~126.0 for
DR=5.70, v(()=11.0m/min, a,=137.3 for DR=6.20)

6. Conclusions
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